ABSTRACT. Rapidly progressive renal failure in anti-neutrophil cytoplasmic antibody (ANCA)-associated renal disease customarily implies crescentic glomerulonephritis with approximately 50% of the glomeruli will have crescents. The tubulointerstitial inflammation is often proportionate to the glomerular inflammation and may have granulomatous pattern adjacent to the glomeruli or an inflamed vessel. A 77-year-old male with rapidly progressive renal failure was myeloperoxidase-ANCA positive, and renal histopathology revealed thrombotic microangiopathy, significant interstitial inflammation, interstitial granulomas, and arteritis. Pathology is unique for the paucity of the classical crescents and the myriad of extraglomerular features. His renal function improved and stabilized after induction with cyclophosphamide and maintenance with azathioprine.
Introduction
The primary renal site for anti-neutrophil cytoplasmic antibody (ANCA)-associated smallvessel vasculitis is the glomeruli with the characteristic pauci-immune focal and segmental necrotizing and crescentic glomerulonephritis. The distinctive pathological features are the glomerular crescents, necrosis of the capillary loops and the paucity of immune deposits with or without nonspecific peri-glomerular and Correspondence to:
Dr. Priyamvada P S, Department of Nephrology, Jawaharlal Institute of Postgraduate Medical Education and Research, Puducherry, India. E-mail: priyamvadaps@gmail.com interstitial infiltrates, and necrotizing arteritis. 1 All lesions are posited to be secondary to respiratory burst of ANCA-induced activation of primed neutrophils. Herein, we present a case of myeloperoxidase (MPO)-ANCA vasculitis with pure tubulointerstitial nephritis, renal arteritis, and interstitial granulomatous reaction lacking the characteristic glomerular crescent or necrosis. The histopathology spectrum is singular for the prominent interstitial and vascular pathology overriding the glomerular lesions.
Case report
Informed consent was obtained from the patient before reporting the case.
Patient is a 77-year-old male who was in his
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usual health until two months back when he developed easy fatigability, loss of appetite, significant loss of weight, and body pains. He had no associated abdominal pain, vomiting, fever, rash, or joint pains. He had lost 5-6 kg of weight over this time and had generalized aches and pains. One month before admission, he started having pedal edema which was bilateral, pitting, and painless. There was no history of facial puffiness, decreased urine output, frothing of urine, hematuria, or nocturia. He had no history of shortness of breath, chest pain, palpitations, syncope, joint pains, skin rash, or oral ulcers. The patient denied inadvertent consumption of analgesics or indigenous medicines. He had a long-standing history of bronchial asthma for which he had received inhalational bronchodilators and indigenous medicines, and the same had been discontinued two years ago. There was no past history of diabetes mellitus, hypertension, or jaundice and no family history of cancer, immunodeficiency, or autoimmune diseases.
At admission, the patient was conscious and oriented. His height was 155 cm, weight 68 kg, blood pressure 140/80 mm Hg, pulse rate 84/ min, respiratory rate 18/min, and temperature 36.8°C. There was no pallor, icterus, edema or rash, and no organomegaly, ascites, or focal neurological deficits. Cardiovascular system and respiratory system looked unremarkable on examination. Investigations revealed normocytic normochromic anemia, significant azotemia, and hyponatremia (Table 1) .
Renal biopsy showed 9 glomeruli, of which few showed capillaries occluded by fibrinous material, subendothelial expansion, and mesangiolysis consistent with thrombotic microangiopathy (TMA) (Figure 1 , 2). There was no increase in glomerular cellularity. Tubules showed mild tubular necrosis and neutrophilic tubular casts and mild tubular atrophy. No other tubular lesions were noted. Interstitium showed diffuse inflammation by sheets of plasma cells, lymphocytes, and occasional aggregates of histiocytes forming ill-defined granuloma. Medium-sized artery showed extensive segmental transmural arteritis with leukocytoclasia ( Figure 3, 4) . Immunofluorescence of three glomeruli was negative for all immunoglobulin and complement components. Altogether, histopathology had interstitial granuloma, arteritis, and TMA. There was no evidence of peripheral microangiopathy. On further evaluation, his Mantoux test was negative, chest X-ray was normal, serum and urine protein electrophoresis were unremarkable, and pulmonary function test revealed severe obstructive physiology with no bronchodilator reversibility.
With a clinicopathological diagnosis of acute interstitial nephritis and unidentified small vessel vasculitis, he was treated with pulse methylprednisolone for three doses followed by 1 mg/kg of oral steroids.
Later, assays were found to be negative for c-ANCA by immunofluorescence while p-ANCA was positive. By ELISA, MPO-ANCA was positive in significant titers. Duly, he was initiated on intravenous cyclophosphamide monthly pulse therapy at a dose of 10 mg/kg/ dose with mesna. After six doses of pulse cyclophosphamide, he was maintained on lowdose steroids (5 mg/day) and azathioprine (2 mg/kg/day), and at last follow-up, 24 months after the disease onset, serum creatinine is 3.7 mg/dL.
Discussion
From the neutrophilic capillaritis and segmental glomerular necrosis of microscopic polyangiitis and granulomatosis with polyangiitis (GPA) to the larger necrotizing lesions of GPA and eosinophilic GPA, there is marked variation in histology of ANCA-associated vasculitis. On an average, in a given renal biopsy specimen of ANCA-associated vasculitis, 45%-55% of glomeruli have crescents, and 20%-25% of glomeruli have fibrinoid necrosis accompanied by crescent formation. 2 Vasculitis affecting the glomerular capillaries, arterioles, interlobular, and arcuate arteries is not uncommon. Fibrin thrombi often are present in glomerular capillaries adjacent to the necrotic zones. However, arteritis and tubulo-interstitial nephritis without glomerular cre-scents or necrosis is exceptional. [3] [4] [5] Tubulointerstitial inflammation and fibrosis are usually commensurate with the degree of active glomerular lesions and glomerulosclerosis, respectively. The tubulointerstitial inflammation more pronounced with MPO-ANCA than with PR3-ANCA is associated with acute or chronic tubular changes and prevails next to a severely inflamed glomerulus or vessel. 4 Less common is an interstitial necrotizing granulomatous inflammation not centering on the glomeruli and characterized by a central zone of necrosis surrounded by an infiltrate of mononuclear leukocytes, neutrophils and scattered multinucleated giant cells. Tubulointerstitial nephritis or granuloma in the absence of glomerulonephritis is extremely rare. In 232 renal biopsy specimens with ANCA- positive pauci-immune renal disease analyzed at the University of North Carolina Nephropathology Laboratory, only 1% had isolated tubulointerstitial inflammation. 6 A metaanalysis of 349 patients with Wegener's granulomatosis (1979-1997) had vasculitis of the renal interstitial arteries and arterioles in almost 20%, whereas renal granulomas were seen in seven biopsy specimens. 7 In yet another retrospective analysis, interstitial inflammation was present in 94% of pauciimmune glomerulonephritis, of which 33% were graded to be severe and two cases had interstitial granulomas. response specific for PR3 or MPO or by an antigen-independent innate response of macrophages. Primed neutrophils stationed in the extravascular tissue due to unknown triggers gets activated by ANCA IgG in the interstitial fluid of a patient with circulating ANCAs. Activated neutrophils and the attendant alternative complement pathway induce microabscess culminating in a granulomatous reaction walling off the zone of necrosis. 9 ANCA-activated monocytes release proinflammatory cytokines, ad rem, and monocyte chemoattractant protein-1 which could facilitate transition from a predominantly neutrophilrich inflammation to a monocyte and/or macrophage-rich inflammation, including granulomatous inflammation. Later stages of granulomatosis contain amorphous necrotic debris that is walled off by a well-defined band of epithelioid macrophages and more of lymphoid cells including effector T cells, memory T cells, B cells, dendritic cells, and plasma cells. 10 In addition, there are unique cases of ANCApositive acute tubulointerstitial nephritis without renal or systemic vasculitis, and renal graft granulomatous arteritis sine crescents. 11, 12 The index case here is MPO-ANCA positive with renal interstitial granuloma, leukocytoclastic vasculitis, and glomerular TMA with paucity of the characteristic glomerular pathology and has been in partial remission for two years with the standard immunosuppressive regimen.
Conclusion
Hallmark histology of ANCA-associated renal disease entitled as pauci-immune crescentic glomerulonephritis overlooks the extraglomerular damages incurred in the process. Rarely, the pathophysiology may get confined to the interstitium and/or the vessels, manifesting as isolated vasculitis or granulomatous inflammation. This brings into question, whether the pathology of renal disease in ANCA commences in the interstitium and eventually affects the glomerulus or vice versa.
